INTRODUCTION
Geological disasters are geological phenomena that cause serious harm or potential threat to human lives and property.
Human activities can affect the occurrence of geological disasters and the extent of their damage, but they can not be completely eliminated or prevented. In addition to earthquakes, volcanoes, tsunamis and other sudden geological disasters can cause unmanageable destructive disaster to humans. Some slowly changing geological disasters such as landslides, land subsidence and ground fissures will also bring huge losses to the lives and property of the people, the economic development in cities and areas. Geological disasters have seriously affected the sustainable development of society and affected social stability. Therefore, geological disaster data is an important basic resource related to national economy and the people's livelihood, because the data contains a lot of useful information.
But understanding and relying on these data to make scientific In order to solve the problem of incremental updating mining of association rules, Cheung and other scholars proposed a fast update algorithm (FUP) [2] . Later, domestic scholars such as Zhu Yuquan proposed a method FUKFIA [3] for rapidly updating frequent item sets based on the FUP algorithm. They define a new set of frequent items that reduce the number of database scans to a certain extent.
Inevitably, the above incremental updating algorithm of association rules, like the Apriori algorithm, requires layer-by-layer traversal to generate frequent item sets.
Therefore, there is also the problem of overhead in processing databases and generating huge candidate item sets.FUP2 algorithm [4] is based on the FUP algorithm to improve, put forward an improved algorithm for transaction records in the constantly updated, correct and delete operations.
Feng Yucai and other scholars put forward incremental update association mining algorithm IUA and PIUA [5] . In the algorithm, splicing and pruning techniques are used to solve the generation of candidate item sets. When the transaction database is unchanged and the minimum support threshold is changed. CATS-tree algorithm [6] , IUAR algorithm [7] are through a variety of methods to reduce the number of scanning the original database to achieve incremental update association rules maintenance issues.
To sum up, the FUP algorithm and the FUP2 algorithm are In this paper, we propose an incremental update mining algorithm for inverted index tree, which is applied to geological disaster monitoring system. Firstly, the frequent
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item sets are excavated according to the database, and then the association rules are obtained and analyzed.
Finally, the association rules are applied to the early warning work.
II. INVERTED INDEX AND INVERTED INDEX TREE

A. Inverted index
The inverted index is the most commonly used data structure in the information retrieval system. In the index, each index item consists of the attribute value and the location information that appears,<Key, storage address>.
At the time of querying, you can get all the documents that contain the keyword at once, so the retrieval efficiency is higher than the forward index. For example, Table1 is a partial transaction log of the groundwater table (derived from the original transaction database of the Geological Disaster Monitoring System), and Figure 1 is the inverted index map (IIP) [8] of TABLE I.   TABLE I.  GROUNDWATER TABLE IN B+ tree is a commonly used index mechanism in the database and a one-dimensional data index structure design [10] .
As shown in Figure 2 , a B+ tree consisting of the divided character string is m=3. The algorithm takes advantage of the B+ tree's balanced tree properties. The leaf nodes at the bottom of the tree contain all the keywords of the whole tree, and they are linked together like a doubly linked list. The inverted index [9] is realized based on the B+ tree .
B. Set the threshold
The minimum support threshold and the minimum confidence threshold will change with different user needs and database updates. When the threshold is set too low, the more rules that are excavated, the lower the usefulness of the rules. Conversely, when the threshold is set too high, there are few rules for mining, so some useful rules will be lost.
Therefore, setting the appropriate threshold is very important when dealing with incremental databases.  When the transaction database is updated, it is possible that the previously set threshold is no longer applicable, so the threshold needs to be reset. Based on the support threshold, confidence threshold, the number of association rules output by the algorithm at the last time and the current mining targets, the Newton interpolation formula is used to predict the support threshold that should be adopted currently, which makes the mining association rules more effective .
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C. Algorithm implementation
In order to achieve the inverted index [11] with the B+ tree, Inverted index tree incremental update association mining algorithm is proposed.
1) The algorithm steps are briefly described as follows: 
IV. EXPERIMENT RESULTS AND ANALYSIS
The algorithm uses the record of rainfall, groundwater level, soil water content and topography data of Shang Nan County in Shang Luo City in the geological disaster monitoring system of last year as the experimental data set. Use C language in Win7, dual-core 2.3GHZ CPU, 4GB memory on the PC for simulation.
A. Comparison of IITree algorithm and IUAR algorithm 1) The analysis of time complexity of the algorithm:
a) When the data is updated, only in the database to scan the updated data; b) When building an inverted index tree, scan the tree structure once and insert the new item set. Analysis shows that 2) The analysis of spatial complexity of the algorithm: 
B. Application of IITree Algorithm in Geological Disaster
Monitoring System
If the relationship between the 
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